Synchrotron radiation sources do not have to be large multi-megadollar installations. SURF 
. Note that some of the instruments are in close proximity to the storage ring. Close access to the ring is permissible, since there is virtually no harmful radiation emitted by the machine during stored beam operation, except at a few well-defined and well-shielded points. The only serious radiation hazard exists during injection, at which time the machine room is evacuated.
The principal machine parameters of the storage ring and its microtron injector are summarized in Tables 1 and 2 respectively. Most storage rings consist of a periodic array of bending and focussing elements which confine the electron beam to a path comprised of arcs and straight sections. Furthermore, the beam is periodically focussed and defocussed, causing the transverse dimensions of the beam to vary from point to point along the orbit. By contrast, SURF II uses the uniform, azimuthally symmetric field of its single magnet to guide the beam in a truly circular orbit of 84 cm radius. The radial taper of the poles, in conjunction with a set of concentric gradient correction windings, provides uniform, continuous focussing of the beam over 3600 of orbit. Even though such a field geometry is technically "weak focussing," it produces an extremely compact beam, with a height of only 0.1 mm. This turns out to be a very useful property, as even a moderate beam current becomes a very bright source of synchrotron radiation. To completely characterize the synchrotron radiation, one also needs to know the beam current. This is normally measured with a ferrite or iron core current transformer in a field-free region of orbit. in the SURF ring no such region exists and indirect methods must be used instead. Since the intensity of radiation is proportional to current, a calibrated radiometer can serve this purpose. At very low beam currents an absolute calibration is possible. For example, in the SURF ring 10 nA of beam corresponds to 1097 electrons. Using a photomultiplier and a commercial strip chart recorder, it is possible at that level to distinguish discrete steps in the light output, which can only be due to individual electrons dropping out of circulation. After the last electron is gone, one can count the number of steps and determine exactly the number of electrons that were present in the beam at any time during the course of the run. Recently nearly 2400 electrons were counted in a single run. The techique is limited by the resolution and range of the present apparatus and by human patience. Efforts are now in progress to automate the process via microcomputer and to extend the counting to higher currents.
The measurement of beam current at SURF has recently been extended from the 10 nA range to practical levels of 10 mA or more. The method, developed by Schaeffer7 and Hughey of NBS, uses ultra-linear silicon photodiodes, band limited to a narrow region of the visible spectrum, where their linearity has been checked independently against two NBS standards of spectral irradiance. These photodiodes exhibit excellent linearity over the six decades required to span the entire range of intensity from normal operating levels (10-20 mA) down to counting levels (10-20 nA). These diodes, together with the counting technique, are now in regular use at SURF.
Calibration Standard
The accurate determination of the light flux .emitted from SURF enables NBS to provide the scientific community important calibration services for the vacuum ultraviolet portion of the electromagnetic spectrum. 
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ing, starlight spectroscopy and plasma diagnostics.
A large calibration chamber is now being installed at the end of this beamline. When completed, it will allow optical instruments without a vacuum envelope to be installed and calibrated. Translational motion is provided by the chamber's mounting system. Angular positioning will be accomplished by a gimbal system inside the chamber. All motions are driven by steping motors and controlled by microcomputer. Vacuum in the 109 range is provided by a pair of cryopumps.
Machine Improvements
Increase Maximum Energy to 280 MeV After delays of more than a year, preparations have resumed for the installation of new high current gradient correction coils and the addition of 30% more turns to the main field coils. These are expected to extend the energy range of SUJRF to 280 MeV. The photon flux distribution at that energy is shown in Figure 2 . This project is now scheduled for the summer of 1 981.
Increase Beam Lifetime
The pulse bumD coil has been identified as a beam-driven parastic structure which is responsible for bunch oscillations.5 External tuning of this structure has proven helpful in suppressing the oscillations to some extent. A new bump coil has been designed as part of a second harmonic RF cavity. This structure, like the present coil, will be pulsed during injection to provide the required closed-orbit correction. Immediately after injection the pulser will be disconnected and RF at 227.6 MHz will be applied. To the circulating beam the structure will appear as a quarter-wave coaxial resonator. The phase and amplitude of the harmonic RF voltage will be adjusted so that the composite voltage seen by the beam will have a flat region in the vicinity of the equilibrium phase. Such a wave form will allow the bunches to elongate and should result in dilution of charge density within the bunch and consequently in an increase in beam lifetime. The system will not affect vertical beam size. It should therefore be most beneficial to those programs utilizing the small, "unfuzzed" beam. In all cases the bunch oscillations should be effectively eliminated. Installation requires major surgery on the ring vacuum chamber and is scheduled at the same time as the installation of new coils. Operational Experience
Over the past five years of operation, SURF II has experienced a steady increase in user activity, along with improvements in performance, efficiency and reliability. Some recent operational statistics are shown in Table 3 . 
